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Abstract
Understanding the relations of business and politics is of profound importance. The paper aims to an-
alyze business-related connections among people within the network of FIDESZ, the currently leading
political party in Hungary. The authors study the business networks within the boundaries of FIDESZ
and identify the most inﬂuential businessmen using network research methodology. The main hypothe-
sis, reﬂecting common knowledge, is that Lajos Simicska is a central point within this business network.
The database of ahalo.hu has been used as the main source of data. First the sample FIDESZ business
network is analyzed, followed by an analysis of the four biggest business communities identiﬁed in it.
The article is concluded with the identiﬁcation of the most inﬂuential businessmen of these. The ﬁnd-
ings of the article fail to support the main hypothesis: according to our ﬁndings (1) Pe´ter Kiss, (2) Zolta´n
Varga, (3) Antal Nagy, (4) Ma´rton Szabo´, (5) Ja´nos Bertalan, (6) Zsolt Nyerges, (7) Lajos Simicska and
(8) Istva´n To¨ro¨cskei are considered to be the eight most inﬂuential businessmen of the FIDESZ network
(and not Simicska is the most important). Qualitative research carried out in parallel to analyze the busi-
ness activities of the aforementioned businessmen reveals that the current research can only partially
point out the most prominent members of the FIDESZ business network.
Keywords: social network analysis, computational sociology, centrality measures
1 Introduction
This paper examines the economic and political elite connected to FIDESZ, the leading political party
in Hungary, using a network research methodology. This includes (1) examining business connections
among FIDESZ-related members of the economic and political elite, (2) pointing out the most inﬂuential
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business communities within the sample network and (3) identifying the most inﬂuential businessmen
within these business communities.
In Hungarian media, discussion of the business connections of ”oligarchs” and politicians and the
topic of corruption seem to be endless. Most press articles attempt to track the movements of public
funds by tracing the connections between oligarchs and politicians. Identifying key businessmen of
the FIDESZ business network can give a better understanding of the central ﬁgures of the a network,
thus contribute to an increasing transparency. The current paper is about a quantitative and qualitative
computational analysis of the FIDESZ business network. Even though the paper concerns FIDESZ
and the persons connected to this political party, it does not attempt to reveal any further information
regarding either the political party itself or the ongoing political situation in Hungary.
Who can be considered the most inﬂuential businessmen within the FIDESZ network, using network
analysis methodology? Our main hypothesis, motivated by common knowledge, is that Lajos Simicska
will prove to be the central point of the FIDESZ business network. Answering the research question
and proving or disproving the hypothesis requires the deﬁnition of ”inﬂuential” to be determined. Using
the deﬁnitions of network science we will state that a person is considered inﬂuential if it has a central
position within a network in terms of network centrality measures.
The ﬁndings of the paper identify four major business communities within the available sample
of the FIDESZ business network. In the four networks, eight inﬂuential businessmen are detected.
A qualitative research is carried out in parallel to obtain further information regarding the business
activities of the eight businessmen. Combining these results, and based on our sample, the current paper
fails to prove the hypothesis that Lajos Simicska could be considered the most central person in the
FIDESZ business network.
First the paper presents data sources and the types of data used for the analysis. Then a sample of
the FIDESZ business network will be made, using data on the FIDESZ-related economic and political
elite. Next the most inﬂuential business communities will be analyzed. The body of the paper deals
with ﬁnding the most inﬂuential businessmen within these business communities. The paper concludes
by discussing the limitations of the research and identifying further research opportunities.
2 Data and ﬁltering
Our analysis is based on the database called aHa´lo´, established in order to support corruption research
and to make public money transfers more transparent [4]. The entire database contains 169,000 nodes
representing people or organizations, and 1,7 million edges representing 140 different types of connec-
tions. The dataset analyzed in the paper is a sample of this database. There was little analysis done on
aHa´lo´ before, and the current paper offers one of the ﬁrst results, thus our research may offer insights
about the widespread usability of the data available in aHa´lo´.
The database is maintained by a non-proﬁt organization named K-Monitor [2] and was developed
by a team lead by the second and third authors. The goal is to monitor connections of public ﬁgures
(mostly members of the economic and political elite) in order to make movements of public funds more
transparent and to signal transactions that appear corrupt. Data was collected both automatically and
manually between 2010 and 2015 using publicly available data sources. The data sources about the
connections between target persons include news articles, annual reports, reports of public procurement
procedures as well as court documents. Some of the data is collected automatically while others are
collected manually. The database is updated frequently. Further details regarding data sources and data
management can be found on the webpage of ahalo.hu1. The currently analyzed sample network is a
segment of the complete aHa´lo´ database.
1http://www.ahalo.hu
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Answering our research question requires a network in which businessmen connected to FIDESZ
as an organization or to individuals occupying prominent positions within FIDESZ could be analyzed.
Firstly, public ﬁgures and individuals who are related to FIDESZ had to be identiﬁed, secondly business
connections had to be ﬁltered out. Snowball sampling was used to identify the respective public ﬁgures
and businessmen: ﬁrst the public ﬁgures directly connected to FIDESZ were identiﬁed, then people
connected to them, and so on. As a result, our ﬁnal sample is a network of public ﬁgures, businessmen
and individuals within a 3-step range of individuals directly connected to FIDESZ.
The resulting sample contains 6,300 nodes and 353,000 edges. The edges belong to numerous types
of connections out of which the most common were (1) member of the same political party, (2) member
of the same parliament fraction and (3) institutional connection. Even though these three categories
accounted for 98% of all edges, they do not represent business connections, thus the sample was re-
ﬁltered for the latter. After ﬁltering the sample included the following types of connections (edges)
between people (nodes): (1) shareholder at the same corporation, (2) member of the Supervisory Board
at the same corporation, (3) shareholder of the same limited liability company, (4) business partners, (5)
co-owner, (6) members in general partnerships, (7) notary at the same corporation. The ﬁltered sample
contains 2,075 nodes and 4,140 edges. The ﬁndings of the current paper are all based on this ﬁltered
sample. Figure 1. shows a picture of the ﬁltered sample.
Data ﬁltering has been carried out by using Microsoft Excel. First the business related connections
(edges) were ﬁltered separately from nodes. Nodes were allocated to the ﬁltered edges as the second
step. Nodes were also ﬁltered by using Microsoft Excel. The Gephi network visualization and analyst
program was used to analyze the resulting network. The following section focuses on describing the
ﬁltered sample and proceeds to the analysis of the four biggest business communities within.
3 Analyzing the sample network
The objective of this section is to describe the characteristics of the ﬁltered network sample using the
methodology of network science. For visual inspection, Figure 1 shows the image of the ﬁltered sample
(the explored business connections within the sample network from the aHa´lo´ database).
This network of business partners connected to FIDESZ can be characterized as a sparse and highly
separated network. The network contains 4,140 edges and 2,075 nodes and the density is 0.19%. Con-
nected components amount to 105 in number. Low density is also reﬂected in the measure of average
path length and average degree. On average, a single node is connected to 3.99 other nodes and on
average it takes 2.78 nodes to reach from any given node to any other node within the network (average
path length). Based on the Duncan-Watts rule, the network is supposed to be clustered compared to the
number of nodes: the clustering coefﬁcient is 0.705. A network is considered clustered if it is made up
by rarely or not connected groups of nodes ([7] p.262).
Based on the average path length, a small-world phenomenon is found, as expected. The small-world
phenomenon means that the logarithm of the number of nodes converge to the average path length2 ([7]
p.241). In the ﬁltered sample the logarithm of the number of nodes approximates 3.3. An advantage of
the small-world effect is that the distance between nodes within the network is small compared to the
number of edges thus any kind of information can ﬂow throughout the network in a short time.
Centrality analysis was carried out next, where (1) closeness centrality, (2) betweenness centrality
and (3) eigenvector centrality have been considered. We brieﬂy discuss them each.
Closeness centrality measures the value of accumulated shortest paths to other nodes, thus measuring
how far is a node from the others on average ([7] p.261). The smaller the closeness centrality, the more
nodes are connected directly to a certain node. Closeness centrality is a good measure of how quickly
2log(N) ∼ I , N : number of vertices in the network, I: average path length
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Figure 1: The network of FIDESZ related business connections
a given node is capable of gathering information [9]. In the current ﬁltered sample the distribution
of closeness centrality is discrete, because of the highly clustered network. We found that closeness
centrality varies from 1 to 9.5.
Betweenness centrality measures the number of shortest paths passing through a certain node. It can
be deﬁned as the extent to which a vertex lies on paths between other vertices ([7] p.185). The higher
the betweenness centrality of a node, the more shortest paths pass through the node, and the higher
inﬂuence the node has in distributing information and establishing connections in the network [9]. The
betweenness centrality of most of the nodes were low in the ﬁltered sample because of the high level of
clustering. Out of 2,075 nodes in case of 1,750 nodes only a few shortest paths cross. On the other hand,
there are a few huge components that contain central nodes that have a high betweenness centrality.
Eigenvector centrality measures the importance of a node by allocating each node a score propor-
tional to the sum of the scores of its neighbors ([7] p.169). That is to say, eigenvector centrality takes into
account that not all vertices are equally important. Those nodes that have connections to vertices with
a lot of connections will have a higher eigenvector centrality than those which connect to less central
nodes. Eigenvector centrality analysis is normalized in Gephi (yielding a number from 0 to 1). Results
of the eigenvector centrality analysis show a low value of eigenvector centrality that can be explained
by the high clustering again. Eigenvector centrality tends to converge to 0 if the number of nodes within
a cluster is low and tends to converge to 1 if nodes have a lot of connections ([7]. Nodes having an
eigenvector centrality value close to 1 is 50 out of 2,075 vertices. It is important to mention that the
distribution of eigenvector centrality is highly uneven in our sample. A few vertices have eigenvector
centrality of close to 1 and 2,025 nodes have 0, but nothing between these two extremes can be detected.
This means that there are separated networks within the FIDESZ business network that are being ruled
by just a few important people.
Networks with a power-law degree distribution are called scale-free networks ([7] p.247). A power-
law degree distribution means that most of the nodes are connected to a few central nodes and these
few nodes are connected to a lot of nodes in turn. The resulting network is thus strongly centralized.
According to Paul Erdo˝s and Alfre´d Re´nyi, this is how natural networks are created ([7] p.400). Our
ﬁltered sample does not follow a power-law distribution, thus the network is not considered to be scale-
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free.
The KM clustering algorithm of Gephi have been used to cluster the nodes. Clustering divided the
nodes into 39 groups (using default settings) out of which the biggest contains 140 nodes. There are a
few nodes within the big clusters with a betweenness centrality value of more than 50,000. These nodes
are supposed to be the central nodes of the big clusters, in other words the inﬂuential leaders of the
business networks.
Community analysis of the ﬁltered sample network has been carried out in order to detect and focus
further analysis on inﬂuential business communities within the ﬁltered sample. The Gephi algorithm
found 109 deconcentrated communities. The biggest community of the sample includes 34% of all
nodes and the four biggest communities together include 54%. All other communities were small and
thus ignored. Including further communities in the analysis would not have increased signiﬁcantly the
number of nodes involved so only the four biggest business communities will be analyzed in detail.
To sum up, the ﬁltered sample network is found to be a small-world, clustered but not scale-free
network. The network is not dense but rather deconcentrated and can be divided into clusters. There are
two distinct type of clusters: one cluster include vertices of high degree values the other includes vertices
of low degree values. The next section is about the analysis of the four biggest business communities
within the ﬁltered sample thus attempting to detect inﬂuential businessmen within the communities.
4 Key ﬁgures of business communities
The aim of this section is to (1) analyze the four biggest FIDESZ related business communities in order
to (2) detect inﬂuential businessmen within these networks using network analysis methodology.
Referring to the previous section, factors that are able to measure the importance of a person within
a network are needed to be deﬁned ﬁrst. Measuring these factors within the four business communities
enable to analyze importance of individuals within networks. First the factor is named than an argument
is made why it is considered to be a good measure of importance. The following factors were chosen:
• Betweenness centrality: high betweenness centrality means that the individual occupy a central
position in a big cluster
• Degree: those individuals who have more business connections may have bigger inﬂuence in the
same network
• Closeness centrality: higher closeness centrality may mean that an individual reaches her business
partners faster and more easily than others
• Modularity: modularity is able to detect communities in the network. If an individual is part of a
bigger community that could increase her inﬂuence within the network
Referring to the previous chapter the following communities around selected individuals are the four
biggest (in descending order):
1. Pe´ter Kiss (706 vertices, 34% of the ﬁltered sample network)
2. Zolta´n Varga (219 vertices, 10,58% of the ﬁltered sample network )
3. Antal Nagy, Ma´rton Szabo´, Ja´nos Bertalan (119 vertices, 5,73% of the ﬁltered sample network)
4. Zsolt Nyerges, Lajos Simicska, Istva´n To¨ro¨cskei (112 vertices, 5,4% of the ﬁltered sample net-
work)
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Figure 2: The business community of Pe´ter Kiss
4.1 The business community of Pe´ter Kiss
The business network of Pe´ter Kiss is the biggest business community. The network is centralized.
Based on the four factors mentioned above, the center of the business community is Pe´ter Kiss. A
number of 248,160 shortest paths go through him. Every person in his network is connected to him and
connections between other individuals are negligible. Closeness centrality also suggests a centralized
network. Pe´ter Kiss is able to reach any other person in his network within one step (he is directly
connected to everybody in the network). On the other hand, everybody else can only reach others in
the network through Pe´ter Kiss that is to say their closeness centrality value is 2. As a result, the whole
business community forms one giant component. Consequently, this business community is vulnerable
against attacks: the network can easily fall apart in case of removal of Pe´ter Kiss.
Pe´ter Kiss is not a well-known public ﬁgure, not heard mentioned in the ongoing discussion in the
press about oligarchs. Consequently a qualitative research was carried out to ﬁnd further information
regarding his business activities. The research revealed that he died in 2014. He has had connections
to many politicians as he participated in the establishment of the Hungarian Socialist Party after the
collapse of Communism. The most important sources of connections between Pe´ter Kiss and members
of his business community are the following institutions: (1) ABN Amro Magyar Bank Rt. and (2)
Group of Parliamentary Representatives of the Hungarian Socialist Party. Based on further research he
occupied leading positions in the governments of Gyula Horn, Pe´ter Medgyessy, Ferenc Gyurcsa´ny and
Gordon Bajnai [4, 5].
4.2 The business community of Zolta´n Varga
The business community of Zolta´n Varga is also highly centralized. The community is made up by 219
nodes out of which 210 are only connected to Zolta´n Varga. Betweenness centrality also suggests a
strongly centralized network, 23,629 shortest paths cross Zolta´n Varga. Closeness centrality suggests
that Zolta´n is able to reach anybody directly in his network. Important to realize that it is possible to
divide this business community into three smaller communities. The biggest community is connected
to Zolta´n Varga. The two other communities include seven and three vertices respectively. The network
is vulnerable to attacks because of being so centralized.
Zolta´n Varga is again not a person who is often mentioned in the media. Findings of further research
suggest most of his connections are related to the following institutions: Halada´s Plusz Mezo˝gazdasa´gi
Szolga´ltato´ Kft., a Hungarian corporation, the Ministry for Administration and Justice and a represen-
tative of Council of Be´ke´s Megye [8, 4]. As we can see, however, Zolta´n Varga also has connections to
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Figure 3: The business community of Zolta´n Varga
Figure 4: The business community of Antal Nagy
various political institutions and businesses. On the other hand, qualitative research could not provide
evidence that he has ever occupied inﬂuential positions or has important connections to well-known
public ﬁgures.
4.3 The business community of Antal Nagy, Ma´rton Szabo´ and Ja´nos Bertalan
Again, the business community of Antal Nagy is also highly centralized. The network includes 119
nodes and 139 edges. As a result, the network is not dense, on average one individual connects to 2.3
others. The central person in the community is Antal Nagy. Based on centrality analysis Antal Nagy
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Figure 5: The business community of Zsolt Nyerges, Lajos Simicska and Istva´n To¨ro¨cskei
can directly reach any of his business partners, as the value of his closeness centrality is 1. The value of
betweenness centrality is also high, 6,783 shortest paths cross him. Ja´nos Bertalan and Ma´rton Szabo´
also seem to be inﬂuential members of this business community, for further details see Figure 4. The
business community can be divided into two smaller communities: one of the communities is connected
to the Bertalan and Szabo´ families while the other is connected to Antal Nagy. Based on the analysis and
the outlay of the network Antal Nagy, Ma´rton Szabo´ and Ja´nos Bertalan are found to be close business
partners and allies.
The database ahalo.hu was used to gather further information on the business activities of the above
mentioned businessmen. Antal Nagy, Ja´nos Bertalan and Ma´rton Szabo´ are member of the Supervisory
Board at the same corporation called Parakle´tosz Nonproﬁt Kft. which company is in the burial industry
[4]. Ja´nos Bertalan was a candidate of mayor elections in U¨ro¨m city in the last elections and has
connections to a high number of FIDESZ representatives [4, 3]. Further information regarding the
business activities of Antal Nagy were not found as results did not correspond clearly. We can see
that ﬁndings of quantitative analysis revealed political and business connections. However qualitative
analysis could not prove that either of them are inﬂuential in the Hungarian political or economic elite.
4.4 The business community of Zsolt Nyerges, Lajos Simicska and Istva´n
To¨ro¨cskei
The following business community is smaller and clustered. It contains only 112 nodes and 155 edges,
thus the network is again not dense. Based on the closeness centrality analysis, Zsolt Nyerges is the
central ﬁgure of this business community. On average it takes him 2.5 business partners to reach anybody
within the business network. Lajos Simicska is the second, in terms of inﬂuence within the cluster,
his closeness centrality value amounts to 2.6. The same sequence also applies for them in terms of
betweenness centrality (see Figure 5 for visual details).
To detect inﬂuential businessmen in the network, all nodes having less than 11 connections were left
out. 6 vertices have more than 11 connections in the network: Zsolt Nyerges, Lajos Simicska, Istva´n
To¨ro¨cskei, Csaba Nagy, Sa´ndor Nyu´l and Ilona Da´vid. However, only the ﬁrst three of them can be
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considered inﬂuential businessmen, based on the centrality analysis shown. Figure 5. graphically shows
that Istva´n To¨ro¨cskei has the most of connections (highest degree).
It is possible to detect three subcommunities in the current business community. Each of them are
connected to the ﬁrst three businessmen mentioned above. The biggest subcommunity is connected to
Istva´n To¨ro¨cskei and amounts to 22.32% of all connections within the community. The subcommunity
of Lajos Simicska amounts to 16.96% of all connections in the cluster.
5 Conclusions and further research
Based on our research, we can explore the four biggest business communities within the FIDESZ net-
work and eight leaders of these communities. On the other hand, one has to carefully consider the
interpretation of the ﬁndings because of the limitations of the research. A potential line for further
research is suggested as answers to the limitations of the data:
• Creating a network in which edges are weighted in proportion to the value of transactions would
mean a huge step forward. In that case it would be possible to differentiate business connection
based on their intensity. Accordingly the model would be more precise. Such analysis would
further expand the network of FIDESZ related economic and political elite.
• Analyzing both political and business connections may reveal whether political connections
change one’s role within a business network. Thus it would be possible to analyze whether polit-
ical connections have business aspects (take public procurements as an example). Furthermore it
would be favorable to analyze a network of people and organizations as it would enable to detect
both public ﬁgures and organizations on both sides of transactions. As a result it could facilitate
identifying patterns of corruption.
• Analyzing business connections in a dynamic model. The model presented in the current re-
search is static. A dynamic model could take into account changes both in business and political
connections and would provide further explanation on how the establishment or lose of political
connections affect business relations.
Another future line worth pursuing is taking different approaches to centrallity detection, such as
those based on ”hubbiness”” [1] or page rank [6].
The current research analyzed the economic and political elite that is connected to FIDESZ. Aim
of the current research was to analyze (1) the business connections of FIDESZ related political and
economic elite, (2) detecting the most inﬂuential business communities and (3) businessmen of the
network.
The analysis failed to prove the hypothesis according to which Lajos Simicska is the central ﬁgure
of the FIDESZ related business networks. Even though he is inﬂuential based on the research he is
member of the fourth biggest business community rather than being a central ﬁgure in the entire net-
work. Qualitative analysis of ﬁndings pointed out that some businessmen mentioned above may not be
inﬂuential at all or not to a huge extent except the fourth biggest business community.
Limitations of the research emphasize that another research approach or sample network can change
ﬁndings rapidly. The most important limitations include (1) the lack of unweighted edges and (2) the
analysis of purely business connections thus loosing important connections between politicians and
businessmen. As a result the research is advised to be repeated using other ﬁltering and analyzing a
wider range of connections
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